Endotoxin enhances hypoxic constriction of rat aorta and pulmonary artery through induction of EDRF/NO synthase.
The vascular response to hypoxia in endotoxin (lipopolysaccharide; LPS)-exposed rat pulmonary artery (PA) and thoracic aorta (AO) was investigated and the mechanism of the observed hypoxic responses defined. In isometric tension studies, LPS-treated AO and PA rings, with and without endothelium, demonstrated decreased (P < 0.05) contractile response to phenylephrine (PE EC50), and the dose response was shifted to the right (P < 0.01) compared with non-LPS treated rings. Both vessel types responded to hypoxia with a markedly increased (P < 0.01) and sustained (P < 0.01) constriction when preexposed to LPS. Control non-LPS rings with endothelium intact had a transient vasoconstriction in early hypoxia, which was abolished with removal of the endothelium. N omega-nitro-L-arginine methyl ester (L-NAME), an inhibitor of nitric oxide (NO) synthase, increased the PE EC50 tension in LPS-treated rings, markedly reduced the duration and magnitude of the hypoxic vasoconstriction in LPS-treated rings, and attenuated the transient vasoconstriction seen in endothelium-intact, non-LPS rings (all P < 0.05). L-Arginine reversed the L-NAME effects. Hypoxia decreased guanosine 3',5'-cyclic monophosphate (cGMP) content 54 +/- 4% in all LPS and 33 +/- 4% in the non-LPS intact rings (P < 0.05). L-NAME reduced cGMP content 90 +/- 5% in all LPS rings. Indomethacin inhibited formation of a constriction factor in aortic LPS-treated rings (P < 0.01) that was endothelium dependent and unaffected by the presence of L-NAME.(ABSTRACT TRUNCATED AT 250 WORDS)